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(54) NITRIDE-BASED SEMICONDUCTOR DEVICE AND MANUFACTURING METHOD 

(57)Abstract: gjjjj} 
PROBLEM TO BE SOLVED: To provide a manufacturing g 
method of a laser beam resonator having high reproducibility 
and yields by forming a separation groove where flatness on 
a section is excellent on an AIGalnN-based crystal substrate. 
SOLUTION: In an AIGalnN-based laser wafer manufactured 
on a sapphire substrate, the substrate is irradiated with a 
pulse laser beam from the back side, and then is applied to 
an AIGalnN-based crystal section other than the laser 
resonator section of a surface for forming a separation 
groove. After that, force is applied along the separation 
groove for separating the substrate to a laser bar. In this 
manner, the surface of the resonator where flatness is 
extremely high and a reflection loss rarely exists is achieved, 
thus achieving manufacture with high reproducibility and 
yields. 
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on** 1 1 mm±\mmtnrc a i « g ay i nz n 
( x + y + z =. i ) jstsskotsmm ssa»©rt4>& 

A 1 G a I n N*^NW*f ©SB&Sa. 
[M#SC2] S8Lfclc«B!ES*lfcA l«Ga y I n z N 
(x + y + z = 1 ) ^AQlftH&&tf£ti^<Drt4>tt 

< £ fevvf tissual/*- 9 s £-Aft£jSWT5C £ 

1 G a I nN3Ri|i»«*?<0«fi*tt. 
2fclH«©A 1 G a I nNS¥3WM5?©SBi£$& 

SIB*B3l«:flBtf©A I G a I nN3K¥*fl*FOlBi 

BM*9!5 ] gfi±fc*»S3*lfc A 1 x G ay I nz N 

( x + y + z = 1 ) jm&VMik»RTMm&mc& 20 

s%3S*x-rsxgt^€?<:t%#iS:i-r«A 1 G a 

fc«fc 5 I^f^Vi- FOftSgffifcfES-f SXgfc*f 
•«-8Ci:«1*«fr«A 1 G a I nN«¥f*IW 

* 5 i—->f F©#S8ffi*fi=sr3ig*£-r 

Ztk&mfr&A 1 G a I nNlfSMMB 

HUSH 8 J /Wxl^fe-AjeBMffcJSSHtS 

fr&7©5^vfftjJMSfcJ3«©A 1 G a I nNP 

[W*S9] S^-9-7r^7T'$Sclfc*#^-r 
%m>mi frZS<D^?nfrfcfSM<DA IGalnNI 

m$m i o ] s&mtait&amo ? < t 1 

~McmmJL*M?TMtBm&m±.lC A l G a I nN 

Wm«T-©ft»7 init^tsct t 
tSAlGal nN3R¥»«*?0866*S. 
CM*S 1 1 ] JMDXOH»Pfca«rtfc»f'»T»2 
€5Ct^#mt1-SB^l 0l£f2«©A 1 G a I n 

[M#iU 2] ^«©«s*Sfirtfc*ir->TSass 
*SCt^#^fc-rs»*«l OSfcttl llcfBSOA 
1 G a I n NPWOK. so 



m$m 1 3 ] m% mtm<o^ < t s-#fc» 

1iaX&tol,1tg&ZmT*t£%mLt1r&A 1 G a I 

HtefcH 1 4 ] »DX©Ji,Wa«rtt*3^Tg|iL 
TI^SC £*#'#£ <T3 A 1 G a I nN3R¥*WI*F. 

[000 1] 

SBtt^-f *- FfcE© A 1 G a I n N^^f*^^? 
[0 0 0 2] 

[&#©Kffi] VSotSBcS* (N) *#t-« III- 

SffctfU 7A^{fc-&%¥8# (G a N$¥*ft : A 1 , 
Ga y InzN(0^x, y, z^l, x + y + z = 
1) ) ttSfSW«A,lCfffc*U Wfe38Wtf—K (L 
ED) , afeLEDj^fflftStlT^S. Sifc, )^T-f 
X^B©*S«{fc©fca6fc, 400nmft»l 

[ o o o 3 ] 0 1 o n u— *f zmimm-z nr^s g a 

10 0 1 O^te CEJ:fcW«#il**§j£W£ (MO v p 
E&) tiDGaN^^r-Il 002, n-GaN 
J11 003, n-A 1 GaN^77F|l 004, n- 
GaNWFU 005, G ai-x In«N/Gai- y 
I n y N (0<y<x<l) frS/SS^Mtyftp 
(MQW) JSttJIl 0 0 6, p-GaNM^FI10 
07, p-AlGaN^77KI10 08, p-GaN 
nv^^hgl 0 0 9#j£&£ftS„ ^LTp-GaN 
3>^^hill 0 0 9±fcifg3fr£ 1 0 5^oygSO 

ioy-r^xb^^wstu ^©wfflas i 02 
1011 tj:-3Ta»asti«. *©«y vvuv^j 

y^oXUS i Oz 1 0 1 1 ±£09*.JfN i/Au« 
Spftl 0 1 0, Sfc-SPfcn-G aNJfl 0 0 3tf 

?.i5ntil 0 1 2)!«BjS?n*. *lftt^Tn 

«fii o i zjtmmh, pttsi o i oMimmmpr 

5t, MQWrStt/f5l 0~0 6ic|Sjfrt>T P mil 0 1 0 

«Uft»6*-;w(« % sftnmsi o l 2»e>m?^aA 

StU tufiHMQWgttl 1 0 0 6rtT7tWJ#^^C 
%S^g4 0 0 nmfcOU-lfSSgfcjgt-r. MQWS 
ttJIl 0 0 6CD#ST?^SGai-x In,N/Gai- y I 
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W 3 tifciot, #¥JWW>»e- Ffcfe^T 
S*%- FT? I— IfSffltT S J: 5 %I*aWti3o -r 

a*-^ as*»e-- f tm&r- F ( 1 *«±0 ; E- 
F) 03eBBUa«)flaftfcM*l»t«ci:i?x s«tt- 

[0005] b~-if ©£jgg§ffi«1f 7 7 W 1 0 0 

*-i^ffl^T#K©#V Ffc&SX^-fTmAft 
fc&tf-77-f 7 AM ( (1 1-2 0) ffi) SfcttMffi 

( (1-1 0 0) ffl) ^tlLftt), SftF7^l7 
^■y^fciDtSaaSLftA 1 G a I nNiSI©AI 

[0 0 0 6] SfcU— ^hUSS-fx A 1 G a 1 nNM 

yt&'i ~% — f (led) fcfl^-rsKfcfcasTasssfc 

t LTt9fE#££© A a fc^-V^&y K* •» 

•y *--c«s»B»?ifc «t «fF©i8#frt>ftTv 

[0 0 0 7] {t&£, A 1 G a I nN^IOlfifctt, 

^-yr^r, s i c, NG0*H*m^ns*\ ^-f 

n©»ffife G a N 3 1- 1/> MSfi* 

ft*** ^3 1 x 1 0 s c m- 2 ©fgffitf#ftf 5» ^©*i§ 

[ooos] (sfiaefiffi«o35ffifc Ltit*-7X^ 
toxs^jg^fcMK^isifiicg (elo) wasssn 

[0 0 0 9] 01 1 tiELOlCtoTJ&jKl/fcGaNlS 
■OlEffi<iO»#*«Sfl9teaUfefeOTf»*. 01 1 

(a) ©J; die, if7r-Y7®ffii l o UtM 

0VPE8ftHfc*t>GaNJfl 1 0 2*ii8N-S. S 
iChl 1 0 3£C VD*ifT-*«bfc^ 7*HJV 

ICS i 0 2 1 1 0 3^ftIX-r5„ GaNll 0 2©^tB 
L.fta$#*«g* £ LXmU^mic i^XGaNIll 

0 4&mtT&, *SStEtbTMOVPEa*HVP 
Effifcfli^S. ffifiNI©±ffa&l x 1 O'-cnr* £fe 

m^mmi i o 6^#ft-rs^ «wsuafiLfc» 
^ttefiffljs* 1 1 x i o 7 c m- z mstzTH&mzT^ 
s. coiRffio^avisw 1105 o±Wfcffitt»« % 

SCfcjB^rffifcaSo Sfc 01 1 (b) <D£.vK, V 

yr-irmmi i onc^y^^y^y^EK^^m 
mm* h u •jmmmujytmu zvm a n* 
1 1 o 8£«#i&i/£5£iJ-3„ mjms.#&ivit2m 

1 1 0 9±fctt6ffi©4>&«,->««l 1 1 OiW&fcStl 

5„ c©fiffi©^fci,.M««i l l ooiitflciSttKSL 
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r-f 7Sfi*^*MfS £ 3 0 * -fftfcffltf 
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L<fgT$*So «6fc*t)/Mft5^na^feA 1 
G a I nN*U-1f©58fl^fc£j*Sft*©T?x b— 

^©fflSHtfes&iAffiT-rs. fi!-3Tc©758n»tt$Mr 

S5 6%A 1 G a I nNJKV— »f«ffi8§»£5 8ft»6l? 

S„ L*»L.&S«6»«»*«St''tl01BH5 (a) T'SiW 
LfcA^tc^r-rrSKfcA 1 G a InNSSiOlS 
SffiSMftLT^&lr-'fcftte, A 1 G a I nNfb- if 
5 7 fe'NSBBfcJ: 0fffl!-r5KfcS«©IS«B*»6it 
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Rlf«»3R«^fcieHL.Tx A 1 G a I nNStSlO 

t5„ ®E©Et)ttb— ^WS^n-feXtfeV^Ts «dA 

ff«^*^©ftJ6©u >y b7-ry«fai-r«(R©ffi 
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»«»te»oT^*IH , r«C tic t K> H 

©#fflHffi*ft*s f= «/ wx i^-if e-2jt««arr 
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ZCttm®£?Z 0 mZA I G a I nN^iftOS 

m£&mwi®c& set &tmt -rs. 
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S-fMOVPEffifcJ:D*7r-f7SR6 0 lOi 
KCM±tG aN/^7rHl6 0 2, n-AlGaN 
16 0 3, n-Al GaN^77Kl6 0 4, n-Ga 
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(0 < y < x < 1) fr£$3£fig?#F (MQW) 
gttl606, p-GaN»VKl607 N p-Al 
GaN^77Fl608, p-GaNny^^M60 
SfcaSJUSfifS. ^LTp-GaN3^^^Fjf6 0 
9±fc*(3 /tmgfid'J yv?X h^W 7*9gj(S£tU Z 

oHflfas i oa 6 1 1 fci-3Ta«>iisns. 

D -y b yjS&Zf S i O2 6 1 1 ±ICM*.{£N i 
/AuH«5plf6 10, $fc-l*£n-A 1 G a 
N/16 0 3*«fflf SS-CXy^y^LfeaSfcWAtf 
10 T i/A 1 fr£>fjg3n*l6 1 2tfjf£j$Stl3„ 

t^Tni|6 1 2£jgffSU ptl6 10tfEI: 
TOlTfSiU MQW?gtt/i6 0 6fc|RjfroTp«g6 1 
0W*^*— ;W £fcn*I6 1 2«A^«-?^?iA 
*fU IOEMQW?SttJf6 0 6rtT?3fc^PJff^U, » 
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[0 0 2 2] 02(a) fc3fffr*©xe*fiBH 

**-r <t a fc, tyyyf rm®. z z vmsmc?* 
3ttamttnc&mr& t ms&mmz 3<dmm mm 

20 a U— If ^r-faj— KOM^ag»SO» 7 0 0 |t mU* 

?mm*mmLtz&, mitR^ h-?>v 1 o o ^ 

02 (b) teaVTJcSfcs A 1 Ga I nN*l/-tfMiB 
*§£2 1 «*^/^Xb-ife-A2 4*tulB»*S2 

3fc^jts-rs^fe@fcfigftfu muzzle ftm? So rc 

so < TfcJK. A 1 G a I nN»lx-tf^iigffi2 1 ft» 

v. (ommm^mt a i g a i n n^^*» 

l— ^f«Jt«Jg«L«:S« 1 ±tCfc^T^l/XU-if If 
-A*j««U ^«UXg|52%^L/c«g|^-r0 
(A 1 G a I nN»*SJIiaS*jSlLfcW*»6mftH) T? 

V\ cnafluE^ZOIS-pfiBJtLfc^afcA 1 G a I 

n n i u-*m~3 mm zm^mwYM z tio 

$5t77^7©<l 1 -2 0>7j|Rn?2&53b\ < 1 - 
so 10 0 >*|fiU7* o TfeJlVo Mfc b— 9lH»fefflilfc 
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< 1 1 - 2 0>73|6ltCtT^c V-y7^TUM4 3tm& 
fi<JBj««n«0^ A 1 G a I nNSl"-1f©#8H& 

[0 0 2 3] *5SBk:*^Tx mM?Z'WXls—?l± 

x\ /wxma&i o o f s oajB/oux*fflv»s. a 

[0024] mz^wfc&^Ts /wxi^-iftf-A 
fc**-5>*4*;6tfca< attain**. £V 

OftiSSJ^S 1 0 0 /ima«l*nfcttWET?LfrJ||inX 

[0 0 2 5] *^*5ISSfiajfcfeV''Tl±SSi;LT'9-77' 
^7£r^U£tf A 1 G a I nN»©Hf^*->t* 
fiRftfC-gatM^SfiSOS i, S i C, MgzOa, Ga 

fcj»R«£l&jS«*fTofcffifclB©A 1 G a I nNH 

[0 0 2 6] QfefifiMZ) Wz.'W^l'— tftf-ivfcS 

[0 0 2 7] H3fc/</l/XHflf-i»*S«O^Blc 
Ji«L^*»«WBfrSX®&^f. 03 (a) \Ztt, 

o r-trmm z owbwjc^i/x i — 

t£-AM»3 3 *«L#HtS3 4 W««tS. 
ffiiB#«»3 4©IHIW (J98D ttU-iW*- FOJt 

««§§«©» 7 o o M m-p* Ox saas«riKp&«£ 
•p-naiiiugjs-rs. sft, im^mm 4<omitv 

7r-f7SffiojP»«Hrtfctei,->TfWr«. col*. 

aKEOJJ»*lRllClr'>T-» (1 0~2 0(imSS) ttU 

— if )to7 *-*x*iHrr sa h lta;1/x u— »j% 

(b) {C^-r<k9iC A 1 G a I nNSUHfUBHg* 



3 1 flffr 5> WX U— tf'e-A 3 5 ZfflEfttm 34t 
SJ^*««CJH»U •SM»ll3 6Wg|jW-*.' ^^X 

b-ife-iSB«3 5 ©7^->jiiissM i tmmm 1 
fca^-r a »? ^ mtrs if ss?o^BgB*aaw t an 

INrfTcSIHWfcfTStOfc-rs. *&£H3 (c) ic 
*-Ti5fcH3 (b) ©^fcfcfcjtafcgffifcai*. 

[0028] *mM<oj:mc zmmMmwmfrZ/w 

XU-ift!-A^Wra©T\ SSW##ftte4j^T 
A 1 G a I nN&^-1f«3§^ B !i;affi£0^ffi£^ 

xt- taoT?, ^wyH*^ -§*JB«r\fe»&© 

»f 5 fe » t «fi i: S« OlfiBfr 5 MfeJIfcH-r&E 

[0 0 2 9] Wt77-f7J-»iDSItffl^Tt 

[0 0 3 0] (HSSM3) 08 (a) tewf ± 5 fetf? 

■yf->^yn-trXH^M^T)»ADX8 2*SSf 0 M^tc 

Wi\\x.^yr^7<D<\-\ oo>RU< 
1 i-2o>#flfc»oTS«±fciSu SSJnaffio: 

mm^'bmz 500-100 a ^ m g*, a^ii® 

SPli 5 0 ~ 1 0 0 n mm&X\ »ips« 1 ~ 3 n mS* 

[0031] tuie;!)oxaffi%ffl^T09fcgTM0^-r 

A 1 G a I nN«WD18*f»t8, SfMOVP 
30 E&fcJ:DIM2B8 (a) Ic^LfcjpHjaX'&SSLfcSHi 
9 0 2%tt5t77-f 7S«9 0 1 ©±fcCS±fcG 
aN/Vy7 7'-ii^UT7yF-7 P GaN^9 0 3, 
n-GaN!9 0 4, n - A 1 G a N^>y FJi 9 0 
5, n-G aNftAV Fg9 0 6, G ai - X InxN/G 
ai-y I n y N (0<y<x<l) ^S^S^KS^ 
P (MQW) Sftjl 9 0 7 s p-AlGaN/GaNl 
^?+-V>yyjf9 0 8. p-GaNJE5&VFJf9 0'9, 
P -AlGaN/GaNS^77Fi910, p- 
GaN^3^^M9 1 1 s p-GaNgrny^t 
40 ^ hJi 9 l 2 *JB*IS*J««-r 5. ?LTp-GaNg 
-=i * Hf 9 1 2 ±fc* 3 |t mSlO y y S?X h 7 
■f/imtftZtl, ^OSIttS i Oz 9 1 4fC<fcoTa 

feEtnSo ys?xh7-r7 , fej;tf s i o 2 9 

1 4±tiMNi/Aufj^l5ptt9 1 3, Sfc 
— SP^n-G aN!9 0 4 tf&ffi'f SSTC'X-y^V^L 

feaffifcWAtfT i/A l^sntig 1 sim^ 

**ffcfet,->Tnl|g9 1 5£88fftU p«ffi 
9 1 3tmffi^EPiD-T5ts MQWffiffil9 0 7lt|Rl^ 
otpit9 1 3«B*»6*-;W Sfcn«ffi9 1 5f!l 

so tu mm q watt* 9 o 7 -ejt* 
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[0 0 3 2] 08 (a) te^r±5&SI8ja«9**Lft 

7 (b) fcS-rJ:5fci)-7r-f7Sffi7 4fc*Lfe3!!l« 
7 6±T?ttA 1 G a I nN^U— »f«}§7 5*^^ 

»hIXOinXHS8S t Sfiff i U fe Ji< , <fc t> 

7 4 fc A I G a I nN3S^-1f«jg7 5fc©Kfc£fcS 

JPk 2 ^ v^oSE^Mv^TifflESRT^BfiftJiftSfi 

swntmt vc*e©e t> *m&m < -r t * l < 

SOT? Hf /*-jWEHT?* 5 C t SCftKH Lfco 
[0 0 3 3] 1f7r*7»fi©»toII4s 08 (b) \n 

tr\ c©^S«^^fc9J:9^J;«K3*«ttilM 
T*^5o JEKB8 (c) £j^«J;3£0(*.{f<l-l 0 
0> J ?><1 l-20><D£?\rJ^oxfifa<Dfr\cfe^T 

©^<£ t> fe^fiisnao-e cffirttcfcv>TS*«ft3i 

A 1 G a I nN3M8*«D/^VF#Bi*SiLU-1f05et 

[0034] sfc»iinM)««!feasjsaa5s2«<-r 

S£WttJB»lSSI©«£i: H«{cS«<0R 9 ^g^fc» 
lit*****. 
[0 0 3 5] 

B8H©a&»3 JSUiKWUfcidfc, *®BOA 1 G a 
*SflftAl«Ga»In.N (x + y+z = l) 

KJESffiRtf A 1 G a I nNSttJi©«Silfflfc»-3TJg 

assftsrs c taw?**. 

[0 0 3 6] *mn<Ok 1 G a I nNS» 

Sr©«8M«fcJ:*Ufc «£tfc«W««fcA 1«G 
aylnzN (x + y + z = l) 3fitMO»MBftCmE 



10 

fttFA 1 G a I n N^lCgllt^iSoT^ 
[0 0 3 7] *^©A 1 G a I nNPIft© 

SHosufcSffifcAntfx sfi±fc««?nfeA lxG 

a y I nzN (x + y+z = l) 39&A©*ftlflKRtfSS 

fc £ 5»»j»gfiE*ffitt*316TjiBfc i 5 fc ©TflSWa 
20 [0 0 3 8] Sfc % #f£BJ!©A 1 G a I n N5Rip»fla0 

*^TOT«*fcMini*jfcL;fcf*N MEWtiJUcA l 

Ga I nN»¥»fl*?OfH8*ff5Ci:fcA»)s *F 
%«J?S;-r5SSktutBA 1 G a I n N^gHtOSBt^ 

[01] A 1 G a I nNSyK7«Gft«»XbftXfLI:iC 

v&a-TB 

[02] (a) /^l/XU-1f(f-Wia«lcJ:«»(t}pBg 

c b ) /^vx u-ife-mmcz&fiMm&i&oxm. 
m 

[0 3] (a) /WXl^1fl£-ZxJfa»fc*S#SJ»B 

(b> 'Wxi^vz-i^Ki&jmmmiDJte 
m 

40 ( c ) jwxu-^\£-i±mmic£%fiMmBt$(DJLm 
m 

[04] U-1f e-IxM^lr. J; tJ^L/c^f 
S0 

[05] (a) H&UDZ9?'fW9mz.&*>je&l,1t 
[06] *5fflBO^D-bX*iSUfcA 1 G a I nNll 



(7) 



i nmm^m® 

(b) Xmifci&VyTjy&ZkA 1 Ga InNS 
HfflfrEia 

(b) a^agfcissfet^ojnx/^^-vsaE-rH 

(c) *^t^5Sffi±^©inx^^-v^«i-0 
rag] 49micj:«ftirsfi«M&^A KainN 

[110] ^Sfc^SinXftK^fflVTcA 1 G a I n 10 

N&m^mmm 

( b ) flBfcffifc J: *ftilSIE*ffl^fc G a NfS&Qffii 

1 AlGalnN^b-flMIi^N 

2 b-iftf-A^ffl^fc»»Xg|5 

3 AlGalnNIb-fA- 

4 A 1 G a I nNRl/-*f&igSfNHas# 20 
2 1 A 1 G a I nNJRU-tffllSS 

2 2 U^r^SS 
2 3 

2 4 ^^l/Xb-iftf-AM 

25 jmm 

3 1 A 1 G a I n N^-if^St 
3 2 

3 3 /WXU— 9*l£-A!5g*f 

3 4 am 

3 5 /WXW Iflf-AMM 30 

3 6 #8tjf 

4 1 A 1 G a I n N^U— 9-'«S§§M 
4 2 tf7r>f7Cffi 

4 3 -9-7r^7Mffi 

5 1 -9-7 7-f7Mffi 

5 2 A 1 G a I n N^U— ifSSMi 

5 3 A 1 G a I n N^U— WSHAffi 

5 4 ■9"7r^7Cffl 

5 5 A 1 G a I n NSW- 9W3fifl=«K*XM 

5 6 ^7^VK*-y*-£JBV\fc#iStg 40 

5 7 

5 8 W-if±fcJS#gffSai5^ 

7 1 •9-7r^7a« 

7 2 A 1 Ga I nN3Rl^-1fl(Bfi 

73 mmmmff^^mm 

7 4 

7 5 A 1 G a I n NlRWifBBS 

7 6 

8 1 tf7?"f7*K 

8 2 ifttal 50 



#H2 0 0 3-1 7 7 90 

12 

83 v-yy^rmm 

8 4 Mil 

8 5 $-yy<<TW& 

8 6 SBnx 

60 1 -9-77^7afi 

60 2 xyyrm 

60 3 n-AlGaNJl 

60 4 n-AlGaN^f KI 

6 0 5 n-GaNWHI 

60 6 G a I nN/G aN-MQW?gftjf 

60 7 p-GaN^AVKI 

60 8 p-A 1 GaN^7'? FJf 

60 9 p-G aNnV*^ bJI 

6 1 0 P mm 

6 11 S i O2 
6 1 2 n«S 

901 VyrsCTWR 

9 0 2 2£Pf 

90 3 u-GaNjf 

904 n-GaNjl 

90 5 n-AlGaN^77H 

90 6 n-GaNJW'fFI 

907 mm 

908 p-A 1 G&u/GaNm&ttwym 

90 9 p-G a Nftjtf-f KJi 

910 p-Al GaN/GaNiBfH^yKJI 

911 p-GaNlrny^^M 

912 p-GaN^-n^i'H 

9 1 3 p*S 

9 14 S i O2 
9 1 5 nil 

1001 y-yr-<7W&. 

1002 ;^7rl 

1003 n-AlGaNI 

1 00 4 n-AlGaN^77h*I 

1 00 5 n-GaN>feffW]*Ji 

1 006 Ga I nN/G aN-MQWgffiJf 

1 0 07 p-GaNJfotf-fKJI 

1 0 08 p-Al.GaN*7?Fi 

1 009 p-GaNny^i-H 

10 10 p«ffi 
10 11 S i Oz 
10 12 nWffi 

110 1 ■9-77'f7Sffi 

110 2 GaN 

110 3 S i Oz 

110 4 G a NH 

110 5 IsffiO^ft^ffiW 

1106 mm^mrn 

1107 ^7r^7«fi 



#H2 0 0 3-1 7 7 90 



110 8 GaN 

110 9 £Pi 



1110 mLV'PK^ffi.® 

1111 mm^m, 




1 AlGaInN#L>-tf»5&#M!R9iA 



I AlGaInN»L/-tf*«S#»»«- 
3 AIGaInN*U-+P/t- 



[H3] 

31 AlGalnN^U-iffltS 




V7 7-f7&1&. 32 



35 KJLXb— +ftT— AffiUt 3G #Mi» 



24 KJUXU— B*e-. 




i \ i/ 



[04] 




(10) 



#U 2 0 0 3 - 1 7 7 9 0 





(11) 



#H2 0 0 3-1 7 7 90 



Mil] 




1110 USS« 
/ 1108 GaN* 





-11 1 L 


l.l 1 J 1. 


.l__l;L_ 


1 



1107 •9-^3-r7*tti 



F 2i(##) 4E068 ADOO CA03 DA 10 
5F041 AA41 CA40 CA76 
5F073 CA17 CB05 DA31 DA34 



